
Math 31 - Fall 2021 - Discussion 15 - November 18

Topic: Sections 4.6 and 3.1.

1. Let

A =

 1 −9 10 −11
−1 6 −5 5
6 −30 20 −18


Find rank(A), dimension of Nul(A), and find bases for Col(A), Row(A) and Nul(A).

2. If a 4 × 7 matrix has rank 2, then find the dimension of Nul(A), the dimension of
Row(A), and rank(AT).

3. a. Suppose A is a 5 × 8 matrix and that has 5 pivot columns. Is Col(A) = R5 ?
Is Nul(A) = R3 ?

b. If A is a 5 × 2 matrix, what is the largest possible rank of A? And if A is a
2 × 5 matrix, what is the largest possible rank of A?

c. If A is a 7 × 9 matrix, what is the largest possible dimension of row space of
A? And if A is a 9 × 7 matrix, what is the largest possible dimension of row
space of A?

4. Compute the determinant of

A =

 3 0 1
2 3 1
0 4 1


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